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Abstract
Introduction:  In  COVID  19,  an  aggressive  inflammatory  response  called  cytokine  release  storm
has been  described.  It  is  mainly  mediated  by  the  activation  of  Interleukin  6  (IL-6)  and  tumor
necrosis factor  alpha  (TNF-�),  mainly  observed  in  critically  ill  patients.  Among  the  multi-
ple treatments  proposed  throughout  these  two  years  of  pandemic,  we  highlight  the  use  of
Tocilizumab  (TCZ).
Objectives:  To  evaluate  in-hospital  mortality,  transfer  to  critical  care  unit  (CCU),  invasive
mechanical  ventilation  requirement  (IMV),  and  hospital  stay  in  patients  treated  with  TCZ  versus
conventional  treatments  (CT).
Methods:  Retrospective,  descriptive,  and  analytical  cohort  study.  Hospitalized  patients,  May  to
July 2021.  Branches:  treated  with  TCZ  versus  CT.  Statistical  analysis:  Epi  Info  7.2.
Results: Ninety  patients,  51  TCZ  branch  and  39  CT  branch.  Age  48.2  years  (±  11.7),  males
74 (82.2%).  Comorbidities  66  (73.3%):  High  blood  pressure  (HBP)  32  (35.6%),  Diabetes  mellitus
13 (14.4%),  BMI  >  30,  51  (56.7%).  Medical  Clinic  Admission  (MC)  85  (94.4%).  Days  post-symptom
onset 7.9  (±  2.6).  Severity  of  COVID  19:  severe  61  (67.8%),  critical  26  (28.9%).  CCU  admission  26
(29.9%). IMV  16  (17.8%).  Deaths  7  (7.9%).  Hospital  stay  12.9  (±  6.6)  days.  Comparative  analysis
TCZ versus  CT:  MC  admission  50  (98%)  versus  35  (89.7%)  p  .08.  CCU  admission  12  (23.5%)  versus
14 (38.9%)  p  .1.  IMV  4  (7.8%)  versus  12  (30.8%)  p  .005.  Death  1  (2.0%)  versus  6  (15.8%)  p  .02.
Mortality  in  univariate  analysis  (p  <  .05):  APACHE  II,  BMI  >  30,  TCZ,  IMV,  and  CCU  admission.  TCZ
was a  protective  factor  against  RR  of  death  .86  (.74---.99).  The  IMV  requirement  was  a  RR  factor
for death  2.0  (1.23---3.42).  Cox  logistic  regression,  independent  survival  factors:  use  of  TCZ,
absence of  obesity,  and  no  IMV,  p  .0000.
Conclusions:  IMV  was  found  to  be  a  risk  factor  for  mortality.  TCZ  did  not  show  a  decrease  in
CCU requirement,  but  it  did  prove  to  be  a  protective  factor  against  mortality.  However,  this  is
a non-randomized  study  so  it  should  be  interpreted  with  caution.
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Uso  de  tocilizumab  en  pacientes  hospitalizados  por  neumonía  por  COVID-19.
Estudio  de  cohorte

Resumen
Introducción:  En  COVID-19  se  ha  descrito  una  respuesta  inflamatoria  agresiva  denominada
tormenta  de  liberación  de  citocinas.  Está  mediado  principalmente  por  la  activación  de  la
interleucina-6  (IL-6)  y  el  factor  de  necrosis  tumoral  alfa  (TNF-�),  observado  principalmente
en pacientes  críticos.  Entre  los  múltiples  tratamientos  propuestos  a  lo  largo  de  estos  2  años  de
pandemia,  destacamos  el  uso  de  tocilizumab  (TCZ).
Objetivos:  Evaluar  la  mortalidad  hospitalaria,  el  pase  a  una  unidad  de  cuidados  críticos  (UCI),
la necesidad  de  ventilación  mecánica  invasiva  (VMI)  y  la  estancia  hospitalaria  entre  pacientes
tratados  con  TCZ  vs.  tratamientos  convencionales  (TC).
Material  y  métodos: Estudio  de  cohorte  retrospectivo,  descriptivo  y  analítico.  Pacientes  inter-
nados de  mayo  a  julio  de  2021.  Ramas:  tratados  TCZ  vs.  TC.  Análisis  estadístico:  Epi  Info®

7.2.
Resultados:  Noventa  pacientes,  51  en  la  rama  TCZ  y  39  en  la  rama  TC.  Edad  48,2  años  (±11,7),
masculinos  74  (82,2%).  Comorbilidades  66  (73,3%):  HTA  32  (35,6%),  diabetes  mellitus  13  (14,4%),
IMC >  30  51  (56,7%).  Ingreso  en  clínica  médica  (CM)  85  (94,4%).  Días  desde  el  inicio  de  los  sín-
tomas 7,9  (±2,6).  Grado  COVID-19:  severo  61  (67,8%),  críticos  26  (28,9%).  Pase  a  la  UCI  26
(29,9%). VMI  16  (17,8%).  Óbitos  7  (7,9%).  Estancia  hospitalaria  12,9  (±6,6)  días.  Análisis  com-
parativo TCZ  vs.  TC:  Ingreso  en  CM  50  (98%)  vs.  35  (89,7%)  p  0,08.  Pase  a  la  UCI  12  (23,5%)  vs.
14 (38,9%)  p  0,1.  VMI  4  (7,8%)  vs.  12  (30,8%)  p  0,005.  Óbito  1  (2,0%)  vs.  6  (15,8%)  p  0,02.  Análi-
sis univariado  mortalidad  (p  <  0,05):  APACHE  II,  IMC  >  30,  TCZ,  VMI  y  pase  a  la  UCI.  TCZ  resultó
factor protector  ante  óbito  RR  0,86  (0,74-0,99).  La  necesidad  de  VMI  resultó  factor  de  riesgo
de morir  RR  2,0  (1,23-3,42).  Regresión  logística  de  Cox  factores  independientes  sobrevida:  uso
TCZ, ausencia  obesidad  y  no  VMI,  p  0,0000.
Conclusiones:  La  VMI  resultó  ser  un  factor  de  riesgo  de  mortalidad.  TCZ  no  demostró  disminuir
requerimiento  de  la  UCI,  pero  sí  ser  factor  protector  ante  mortalidad.  No  obstante,  es  un  estudio
no aleatorizado  por  lo  que  debe  interpretarse  con  precaución.
© 2022  Asociación  Colombiana  de  Medicina  Cŕıtica  y  Cuidado  lntensivo.  Publicado  por  Elsevier
España, S.L.U.  Todos  los  derechos  reservados.
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ntroduction

n  December  2019,  a  severe  acute  respiratory  syndrome
ssociated  with  pneumonia  caused  by  a  new  coronavirus
alled  SARS-COV2  was  identified  in  Wuhan  (China).  It  spread
apidly  and  has  become  a  public  health  challenge.1 Until
ugust  2021,  around  214  million  people  have  been  diag-
osed  with  this  virus,  which  has  caused  more  than  4.4
illion  deaths  worldwide.  Around  25%  of  patients  suffer-

ng  from  COVID  19  (Corona  Virus  Disease  2019)  experience
erious  complications  which  lead  to  the  requirement  of
ntensive  care  unit  admission,  multiple  organ  failure  and
ven  death.1---4

In  this  disease,  an  aggressive  inflammatory  response
alled  cytokine  release  storm  has  been  described.  It  is
ainly  mediated  by  the  activation  of  Interleukin  6  (IL-6)  and

umor  necrosis  factor  alpha  (TNF-�), mainly  observed  in  crit-
cally  ill  patients.  Among  the  multiple  treatments  proposed
hroughout  these  two  years  of  pandemic,  we  highlight  the
se  of  tocilizumab  (TCZ).1---9
TCZ  is  a  monoclonal  antibody  subclass  IgG1  that  inhibits
L-6  soluble  receptor,  and  therefore  prevents  the  activa-
ion  of  the  previously  mentioned  inflammatory  response.
his  drug  is  widely  approved  for  the  treatment  of  different

r
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10
heumatic  diseases  such  as  rheumatoid  arthritis  and  juvenile
diopathic  arthritis,  among  others.1---3,6,7,10

The  National  Institutes  of  Health  (NIH),  Chinese  Health
ommission  and  the  Italian  Medicines  Agency  (AIFA),  among
thers,  include  this  drug  as  a  treatment  for  severe  COVID
9.1,11---13

As  it  is  a  high-cost  drug  in  the  study  phase,  its  availability
nd  use  depends  on  the  criteria  of  each  health  care  provider.
he  objective  of  this  study  is  to  evaluate  in-hospital  mortal-

ty,  transfer  to  critical  care  unit  (CCU),  invasive  mechanical
entilation  requirement  (IMV)  and  hospital  stay  between
atients  treated  with  Tocilizumab  (TCZ)  versus  conventional
reatments  (CT).

ethods

tudy  design

 retrospective,  observational,  analytical  cohort  study
as  carried  out,  using  data  captured  in  electronic  health
ecords.  We  included  all  those  patients  admitted  to  Internal
edicine  and  critical  care  units  services  of  our  institution

level  3),  located  in  the  province  of  Mendoza  (Argentina),
etween  May  1  and  July  31  of  the  year  2021.
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Table  1  WHO  definitions  of  disease  severity  for  COVID-19.

Disease
severity

Criteria

Critical  Acute  respiratory  distress  syndrome
(ARDS),  sepsis,  septic  shock,  or  other
condition  that  would  require  the
provision  of  life-sustaining  therapies
(such  as  mechanical  ventilation)  or
vasopressor  therapy

Severe  Oxygen  saturation  <  90%  on  room  air
Signs of  pneumonia
Signs  of  severe  respiratory  distress
(accessory  muscle  use,  inability  to
complete  full  sentences,  respiratory
rate  >  30  breaths  per  minute)

Non  severe  Absence  of  any  criteria  for  severe  or
critical  COVID-19

Therapeutics and COVID-19: living guideline, 14 July 2022.
Geneva: World Health Organization; 2022 (WHO/2019-
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nCoV/therapeutics/2022.4). Licence: CC BY-NC-SA 3.0
IGO.

After  the  Institution  implemented  the  use  of  Tocilizumab
s  a  compassionate  treatment  for  COVID  19,  the  Teaching
nd  Research  Committee  of  our  hospital  approved  the  con-
uct  of  this  study.

articipants

nclusion  and  exclusion  criteria  were  developed:
Inclusion  criteria:  over  18  years  of  age,  confirmation  of

OVID  19  through  RT  PCR  or  Ag  SARS-COV2,  and  the  signed
nformed  consent  by  the  patient  or  patient’s  relatives.  Asso-
iated  with  a  disease  course  of  less  than  15  days,  presence
f  severe  or  critical  pneumonia  (according  to  WHO  crite-
ia,  Table  1),  and  an  increase  in  at  least  one  inflammation
arker  (CRP  >  75  mg/l,  ferritin  >  1000  ng/ml,  IL-6  >  14  pg/ml,

DH  >  300  IU/l).
Exclusion  criteria:  pregnancy,  lactation,  signs  and/or

ymptoms  of  associated  bacterial/fungal  superinfection,
revious  viral  infections  such  as  HIV,  Hepatitis  B,  Hepati-
is  C;  use  of  previous  treatment  with  immunosuppressants,
mmunocompromised  state  due  to  any  cause,  increase  in
ransaminases  greater  than  5  times  the  normal  range  (before
CZ  infusion),  risk  of  intestinal  perforation,  stage  4  or  5
hronic  renal  failure,  hemoglobin  less  than  8  mg/dl,  white
lood  cell  count  less  than  2000  cells/mm3,  platelet  defi-
iency  less  than  50,000/mm3,  and  the  patient  or  patient’s
elative  refuse  to  sign  the  informed  consent.

rocedures

ll  patients  meeting  the  previous  criteria  were  included
n  the  study.  Two  branches  were  defined  by  the  physician
n  charge  (either  from  ICU  or  internal  medicine).  In  the

CZ  branch,  patients  who  received  treatment  with  this
rug  were  included.  While  in  the  conventional  treatment
CT)  branch,  patients  who  did  not  receive  the  drug  were
ncluded,  either  due  to  not  being  authorized  by  their  welfare

t
m
3

10
tensivo  23  (2023)  105---112

enefit  plan,  not  being  the  drug  available  in  the  province,
aving  improved  their  clinical  status  or  died.

CT  consisted  of  dexamethasone,  oxygen  therapy  (by  nasal
annula,  reservoir  mask  or  high-flow  nasal  cannula  (HFNC))
nd  thromboprophylaxis.

The  TCZ  dose  used  was  8  mg/kg/IV,  maximum  of  800  mg.
hromboprophylaxis  was  performed  with  enoxaparin
0  mg/d/SC  in  healthy  weight  patients,  and  60  mg/d/SC
n  overweight  or  obesity.  Regarding  treatment  with  cor-
icosteroids,  it  was  ordered  in  patients  who  presented
ypoxemia,  maximum  of  10  days.  The  dose  of  dexametha-
one  used  was  8  mg/d/IV,  while  methylprednisolone  was

 mg/kg  for  the  first  5  days  and  then  1  mg/kg  for  5  more.
he  criterion  for  ordering  methylprednisolone  was  the  lack
f  clinical  response  to  dexamethasone  and  the  certainty
hat  the  patient  would  not  receive  TCZ.  The  indication
f  antibiotics  was  established  by  outpatient  follow-up
hysician  prior  to  hospitalization  and  suspended  at  the  time
f  hospital  admission.  The  most  frequent  were  amoxicillin
lus  clavulanic  acid  and  azithromycin.

tatistical  analysis

t  was  carried  out  with  the  Epi  Info  7.2  program.  We  used
easures  of  central  tendency,  dispersion  (95%  CI),  chi2

nd  Student’s  test,  with  significance  criterion  ˛  error  <  5%,
ogistic  regression  model  (entering  variables  with  p  <  0.2),
nalysis  with  Cox  regression,  curves  survival  by  the  Kaplan
eier  method.

utcomes

o  evaluate  in-hospital  mortality  of  patients  admitted  with
OVID  19  comparing  those  who  received  treatment  with  TCZ
nd  those  who  received  CT  and  to  evaluate  the  requirement
f  Intensive  Care  Unit  (CCU)  admission,  invasive  mechanical
entilation  (IMV)  and  hospital  stay  between  patients  treated
ith  TCZ  versus  those  who  received  only  CT.

esults

f  the  204  patients  admitted  to  the  Institution  with  a  diag-
osis  of  SARS-COV2  infection,  90  (44%)  were  included  in
he  study,  51  TCZ  branch  and  39  CT  branch.  100%  of  the
atients  received  treatment  with  systemic  corticosteroids.
he  demographic  and  anthropometric  characteristics  of  the
opulation  are  described  in  Table  2.  Regarding  vaccination
gainst  SARS-COV2,  none  of  the  vaccinated  patients  had  the
omplete  two-dose  schedule.

94.4%  of  the  patients  were  admitted  to  Medical  Clinic
MC)  while  5.6%  did  so  to  the  CCU.  The  days  post  symptoms
nset  (PSO)  to  hospitalization  had  a  mean  of  7.9  (±  2.6).
he  severity  of  COVID  19  on  admission  was  severe  in  67.8%
nd  critical  in  28.9%,  while  only  3.3%  of  the  patients  were
dmitted  as  moderate  cases.  62.2%  had  previous  emergency
ard  service  consultation,  with  a  median  of  1  (0---4).
As  regards  to  initial  symptoms,  the  predominant  symp-
oms  were  fever  greater  than  38 ◦C  (80%),  dyspnea  (71.1%),
yalgia  (74.4%)  and  cough  (63.3%).  Of  those  hospitalized,

7.8%  added  symptoms,  with  a  mean  of  6.9  (±  2.8)  days,
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Table  2  Comparative  analysis  between  branches  that  used  TCZ  versus  CT.

Variable  TCZ  51  (56.7)  CT  39  (43.3)  p

Age  (years) 47.8  (12.4) 48.6  (10.8) 0.8
Over 65  years  5  (9.8)  2  (5.1)  0.4
Male 41  (83.4)  33  (84.6)  0.6
Charlson 1  (1.3)  1.1  (1.2)  0.5
APACHE II  5.6  (2.8)  6.7  (3.1)  0.06
Comorbidities  35  (68.6)  31  (79.5)  0.2

HBP 13  (25.5)  19  (48.7)  0.02
Diabetes mellitus  5  (9.8)  8  (20.5)  0.2
Obesity 26  (50.9) 25  (64.1) 0.2

Vaccination  SARS-Cov2 13  (25.5) 10  (25.6) 0.9
Place of  admission

Medical  clinic  50  (98)  35  (89.7)  0.08
CCU 1  (2)  4  (10.3)  0.09

Days from  onset  of  symptoms  7.9  (2.3)  8.1  (2.9)  0.6
Severity of  COVID  19  at  admission

Critical  15  (29.4)  11  (28.2)  0.9
Severe 35  (68.6)  26  (66.7)  0.8

CALL at  admission  8.5  (1.9)  8.9  (2.2)  0.4
Need for  CCU  12  (23.5)  14  (38.9)  0.1
Days in  CCU  8.7  (6.8)  11.8  (8.5)  0.3

IMV 4  (7.8)  12  (30.8)  0.005
Days in  IMV  12.3  (9.9)  12.4  (7.9)  0.9

Death 1  (2)  6  (15.8)  0.02
Hospital stay  13(6.3)  12.9  (7.1)  0.7
Imagenological  evolution

Progression  24  (61.5)  23  (88.5)  0.02
Resolution 8  (20.5)  1  (4)  0.06
Pulmonary embolism 3  (7.7)  2(7.4)  0.9
HFNC in  Medical  Clinic 28  (54.9) 22(56.4)  0.9
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TCZ: tocilizumab, CT: convencional treatment, HBP: high blood p
HFNC: high-flow nasal cannula.

eing  dyspnea  the  most  frequent  (94.1%),  followed  by  per-
istent  fever  (52.9%).

Regarding  the  evolution  of  hospitalized  patients,  29.9%
eeded  CCU,  17.8%  required  IMV,  with  a  mean  number  of
ays  of  12.4  (±  7.9).  Among  the  patients  who  used  IMV,
7.5%  of  them  required  prone.  7  patients  died  (7.9%).  The
verage  of  hospital  stay  was  12.9  (6.6)  days.  At  the  time  of
he  analysis,  4  patients  were  still  hospitalized.

The  most  frequent  complications  were  bacterial  super-
nfection  (18.9%),  shock  (6.7%),  acute  kidney  injury  (8.9%),
emodialysis  requirement  (2.2%),  motor  sequelae  (10.2%),
equirement  of  home  oxygen  therapy  (16.1%),  hyper-
lycemia  due  to  corticosteroids  (13.3%)  and  requirement  of
racheostomy  (4.4%).

A  comparative  analysis  was  performed  between  the
ranches  that  used  TCZ  vs  TC  (Table  2).  Those  patients
ho  received  TCZ  had  fewer  comorbidities  on  admission
nd  lower  APACHE  II  score  48  h  after  hospitalization,
lthough  the  first  point  was  not  statistically  significant.
hey  required  fewer  CCU  and,  of  the  patients  who  needed

heir  transfer,  spent  fewer  days  in  this  unit,  although  this
as  not  statistically  significant.  However,  it  was  statistically

ignificant  that  the  TCZ  group  required  less  IMV  and  less
atients  died.  Hospital  stay  was  not  affected  by  the  use

0
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re, CCU: critical care unit, IMV: invasive mechanical ventilation.

f  TCZ.  Regarding  the  imaging  evolution,  the  patients
ith  TCZ  showed  less  infiltrate  progression  in  the  control

omographies  performed  after  72  h,  than  those  who  did  not
eceive  it,  with  statistically  significant  results.

The  average  number  of  days  from  to  TCZ  infusion  was
1.1  (2.2).  The  mean  from  hospital  admission  to  infusion
as  3.2  (1.5)  days.  The  mean  number  of  days  from  the  infu-

ion  to  hospital  discharge  was  9.9  (6.3).  The  patient  who
ied  in  the  TCZ  branch  received  it  on  the  15th  day  of  symp-
oms.  The  only  complication  observed  was  the  development
f  transaminitis,  which  occurred  in  17.3%  and  had  no  other
mplications  than  the  need  for  subsequent  laboratory  con-
rols.

Regarding  HFNC,  they  were  used  in  55.6%  of  the  sample,
bserving  more  days  of  use  for  the  TCZ  branch  6 (±3)  vs.  4.2
±2.5)  p  0.03,  with  a  greater  favorable  response  (85.7%  vs.
3.6%  p  0.07).

If we  compare  complications  in  both  groups,  the  TCZ  arm
ad  less  bacterial  superinfection  (6%  vs.  31.6%  p  0.002),
hock  (6%  vs.  21%  p  0.03),  motor  sequela  (4%  vs.  16.2%  p

.05)  and  oxygen  therapy  requirement  at  discharge  (12.2%
s.  21.1%  p  0.3).

Of  the  patients  who  required  transfer  to  CCU,  the  first
eason  was  the  lack  of  availability  of  HFNC  at  MC,  being  in

8
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Table  3  Comparative  analysis  of  inflammatory  parameters  of  each  branch.

Variable  TCZ  CT  p

CRP
Admission  117.8  (78.9)  114.6  (64.9)  0.9
48 h  35.1  (43.4)  83.6  (63.4)  0.0007
5◦ day  6.4  (4.8)  63.2  (60.2)  0.000
7◦ day  3.6  (5.6)  62.9  (77.6)  0.0001

Ferritin
Admission 1594.5  (897.2)  2043.5  (1335.8)  0.06
48 h  2098.9  (1177.4)  1964  (1014.7)  0.7
5◦ day 1904  (1015.3)  2691.6  (1413.8)  0.03
7◦ day 1450.3  (838.2) 2195.3  (1207.4) 0.01

IL-6
Admission 51.8  (56.2)  54.4  (69.9)  0.9
5◦/7◦ day  236.8  (400.8)  90.9  (183.1)  0.2

LDH
Admission 425.3  (224.5)  469.1  (254.3)  0.4
48 h 358.3  (171.6) 488.2  (197.4)  0.009
5◦ day 338.5  (166.6)  381.9  (182.3)  0.3
7◦ day 320.8  (153.1) 447.9  (244.5)  0.03

D-dimer
Admission 0.6  (1.2)  0.4  (0.4)  0.3
5◦ day  1.7  (2.2)  0.4  (0.3)  0.02
7◦ day  1.5  (2.1)  1.2  (1.2)  0.6

Lymphocytes
Admission 995.5  (397.4)  1101.1  (472.8)  0.3
48 h  1241.5  (592.9)  979.6  (505.7)  0.05
5◦ day  1653.4  (873.1)  1260.5  (972.7)  0.02
7◦ day  1534.8  (879.9)  1376.4  (1004.7)  0.3

PaO2/FiO2 ratio
Admission  259.3  (99.4)  245.6  (77.3)  0.5
48 h  232.1  (117.7)  190.1  (91.4)  0.09
5◦ day 258.8  (111.8)  207.1  (95.7)  0.04
7◦ day 273.5  (118.3) 238.9  (117.5)  0.3
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CRP: C reactive protein, LDH: lactate dehydrogenase.

he  TCZ  branch  7  vs.  12  in  the  TC  branch.  Of  the  7  patients  in
he  TCZ  arm,  they  all  experienced  HFNC  placement,  only  3
ailed  and  required  IMV.  Only  one  died.  It  should  be  pointed
ut  that  one  of  them  received  the  TCZ  already  intubated.
f  the  TC  group,  10  patients  used  HFNC,  with  failure  in  7  of
hem  and  death  in  3.  The  remaining  2  required  IMV  and  died.
he  second  reason  for  CCU  was  the  need  for  close  monitoring
f  the  HFNC  in  only  4  patients  TCZ  arm,  and  none  of  them
ailed  or  died.

A comparative  analysis  of  inflammatory  parameters  of
ach  branch  was  performed,  where  statistically  significant
mprovement  can  be  observed  in  them  when  tocilizumab
s  used  (Table  3)  and  also  considering  the  primary  objec-
ive,  univariate  analysis  of  mortality  was  made  (Table  4).
he  logistic  regression  did  not  obtain  independent  pre-
ictor  variables  of  mortality  (Table  5).  The  administration

f  TCZ  was  a  protective  factor  against  death  with  an  RR
.86  (0.74---0.99),  not  so  for  the  transfer  to  CCU  (RR  0.8;
.61---1.12).  The  need  for  IMV  doubled  the  risk  of  dying  (RR
.0,  1.23---3.42).
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10
In  the  Cox  logistic  regression,  independent  survival  fac-
ors  were  the  use  of  TCZ,  the  absence  of  obesity  and  the
on-need  for  IMV,  p  0.0000.

As  we  can  observe  in  the  Kaplan  Meier  curve  of  compar-
tive  survival,  the  patients  who  received  TCZ  had  better
urvival  than  those  who  did  not  (Fig.  1).

iscussion

n  Argentina,  the  only  recommended  treatment  to  date  is
he  use  of  systemic  corticosteroids  for  severe  and/or  criti-
al  cases  of  COVID  19.14 However,  the  recent  publication  of
he  RECOVERY  study  in  relation  to  the  use  of  TCZ  demon-
trated  a  reduction  in  28-day  mortality  and  the  need  for
MV,  in  addition  it  describes  the  higher  chances  of  hospi-
al  discharge  within  28  days  after  admission.15,16 This  new

vidence  added  to  the  increase  in  the  number  of  cases  of
ritically  ill  patients  and  the  limited  number  of  beds  in  the
CU,  led  us  to  design  an  institutional  protocol  to  reduce  the

mpact  on  morbidity  and  mortality  in  our  population.

9
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Table  4  Univariate  analysis  of  mortality.

Death  7  (7.9)  Alive  83  (92.1)  p

Age  (years)  53  (4.3)  47.9  (12.1)  0.3
Male 6  (85.7)  67  (82.7)  0.8
Charlson 1.7  (1.4)  1  (1.2)  0.2
APACHE II  8.4  (2.1)  5.8  (2.9)  0.03
Comorbidities  7  (100)  58  (71.6)  0.1
Obesity 7  (100)  44  (54.3)  0.02
HTA 4  (57.1)  28  (34.6)  0.2
Tocilizumab 1  (14.3)  49  (60.5)  0.02
Metilprednisolona  0  17  (20.9) 0.2
Dexametasona  7  (100) 81  (100) 1
HFNC 4  (57.1) 44  (54.3) 0.9
IMV 7  (100)  7  (8.6)  0.0000
Need for  CCU  6  (100)  18  (22.8)  0.00005
Hospital stay  12.9  (7.4)  13  (6.6)  0.9
Tocilizumab infussion  after  day  10  from  onset  of  sympthoms  1  (3)  32  (65.3)  0.5

HFNC: high-flow nasal cannula, IMV: invasive mechanical ventilation requirement, CCU: critical care unit.

Table  5  Logistic  regression  of  mortality.

Odds  ratio  95%  CI  Coefficient  S.E.  Z-statistic  p-Value

Comorbidities  287,089.12  0.000  >1.0E12  12.5675  398.9592  0.0315  0.974
Tocilizumab  0.1352  0.0148  1.2387  −2.0007  1.1300  −1.7705  0.076
APACHE II  1.2860  0.9540  1.7334  0.2515  0.1523  1.6511  0.098
Constant 

Figure  1  The  Kaplan---Meier  curve  of  comparative  survival.
Use of  tocilizumab  (1;  red)  has  greater  accumulated  survival
compared  to  conventional  treatment  (0;  green),  p  0.0000.
References:  1  (red):  Tocilizumab.  0  (green):  Conventional  treat-
m

C
r
e
w

w
l
p

h
w
g
v
a
t
i

p
s
i
i
a
m

a
t
d
i

r
l
a
i
B
Despite  this,  in  non-ventilated  patients  the  prognosis  did
improve,  which  could  justify  its  early  use.1 In  this  same
ent.

We  found  out  that  in  patients  with  severe  or  critical
OVID-19  pneumoniae,  combination  treatment  with  IL-6
eceptor  antagonists  such  as  TCZ  and  dexamethasone  was
ffective  compared  to  current  standard  of  care  treatment
ith  corticoids.

Several  papers  that  evaluate  the  use  of  TCZ  associated
ith  clinical  improvement,  inflammation  markers,  radio-
ogical  evolution,  and  morbidity  and  mortality  have  been
ublished.6,7,17---19

r
m

11
−15.8553  398.96  −0.0397  0.968

Multiple  observational  and  ex  vivo  laboratory  studies
ave  shown  that  IL-6  is  an  important  cytokine  associated
ith  the  severity  and  mortality  of  COVID  19  disease.  A  recent
enomic  analysis  in  critically  ill  patients  showed  that  genetic
ariants  in  the  inflammatory  pathway  of  this  molecule  are
ssociated  with  a  life-threatening  disease.  These  observa-
ions  support  a  therapeutic  strategy  to  inhibit  IL-6  pathways
n  patients  with  severe  COVID  19.1,18,20

In  concordance  with  our  results,  most  of  the  reviewed
ublications  showed  a  decrease  in  inflammation  markers
uch  as  CRP  and  fibrinogen,7,18,21 but  not  IL-6  which  was
ncreased  in  most  of  them.1,2,6,7,17 In  the  study  carried  out
n  Miami  by  Vu  C  et  al.,  a new  increase  in  CRP  was  observed
fter  day  10th,  interpreted  as  secondary  to  the  complete
etabolization  of  TCZ.5

Regarding  predictors  of  mortality  in  the  use  of  TCZ,  its
dministration  within  12  days  post  symptoms  onset22 and
he  decrease  in  inflammation  markers  such  as  CRP  were  evi-
enced  as  an  independent  factor.7,18,21 This  was  not  verified
n  our  study.

The  EMPACTA  trial  showed  that  those  patients  who
eceived  TCZ  were  less  likely  to  undergo  mechanical  venti-
ation  or  to  die  on  day  28  than  those  who  received  placebo,
lthough  there  were  no  statistically  significant  differences
n  overall  mortality,  the  same  as  in  a  study  conducted  in
rooklyn,  USA.23,24 These  data  were  repeated  in  Italy.25
egion,  another  study  was  carried  out  by  Capra  et  al.,  where
ortality  rate  highly  decreased  in  those  patients  treated
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Zampieri FG, et al. Effect of tocilizumab on clinical outcomes
at 15 days in patients with severe or critical coronavirus dis-
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ith  TCZ.9 The  same  results  were  obtained  in  studies  car-
ied  out  in  France  by  Laetitia  A  et  al.  and  in  Pakistan  (the
atter  being  of  a  single  branch)  added  to  the  fact  that
hose  patients  who  received  TCZ  had  a  better  tomographic
volution  and  a  lower  requirement  for  subsequent  oxygen
herapy.1,17 Mortality  rate  also  decreased  in  a  study  by  Van
en  Eyndea  et  al.,  although  in  this  study  the  patients  were
lso  treated  with  antivirals  and  antibiotics  in  all  branches,
hich  favored  the  use  of  TCZ  associated  with  corticosteroid

herapy.3 The  same  combination  managed  to  reduce  deaths
n  Barcelona,  although  they  could  not  define  the  best  time
o  use  TCZ.26 In  a  retrospective  study  carried  out  by  the
TOP-COVID  research  group,  4000  patients  were  evaluated
nd  a  lower  risk  of  dying  was  found  in  those  who  received
reatment  with  TCZ,  as  described  by  Huanga  et  al.10,27 In  our
tudy,  those  patients  treated  with  TCZ  required  less  transfer
o  the  CCU,  spent  fewer  days  in  this  unit,  required  less  IMV,
nd  their  mortality  was  lower.

The  COVACTA  trial,  in  which  approximately  38%  of
atients  had  mechanical  ventilation,  showed  no  signifi-
ant  differences  between  the  TCZ  and  placebo  groups  with
espect  to  clinical  status  or  mortality  at  day  28,  although  the
ime  to  hospital  discharge  was  shorter  with  TCZ.28 A  multi-
enter  study  carried  out  in  Brazil,  unlike  our  study,  did  not
how  differences  regarding  the  IMV  requirement  or  mortal-
ty  at  15  and  28  days,  nor  did  it  decreased  the  time  of  oxygen
herapy,  but  did  show  the  length  of  hospital  stay.2

As  we  mentioned  before,  the  University  of  Washington
ublished  an  improvement  in  inflammation  markers,  but
ould  not  demonstrate  clear  evidence  about  the  possible
linical  benefits  or  mortality  with  respect  to  the  use  of
CZ,  although  the  population  group  that  received  TCZ  was
ounger  than  the  group  control.7 The  same  results  were
ublished  in  a  study  conducted  in  Milan,  Italy.8 The  CON-
INTOC  study  shares  these  conclusions  regarding  routine  use

n  COVID  19,  although  it  keeps  the  door  open  for  its  use  in
evere  cases.8

In  contrast  to  what  was  previously  mentioned,  in  Febru-
ry  2021  a  study  was  published  where  the  use  of  TCZ  resulted
n  higher  mortality  for  those  patients  who  were  outside  the
CU,  in  addition  to  requiring  more  IMV,  and  the  hospital  stay
as  longer,  as  well  as  the  ventilation  days.4

Although  we  have  seen  that  there  is  a  wide  variety  of
esults  in  the  different  published  studies,  predominantly
etter  results  have  been  observed  in  patients  with  severe
OVID  19  pneumonia  who  received  TCZ,  based  on  retro-
pective  observational  cohort  studies.  Most  showed  a  rapid
eduction  in  inflammation  markers  in  the  laboratory,  clini-
al  improvement  (using  the  presence  of  fever  as  the  main
eference),  reduced  use  of  oxygen  support  or  mechanical
entilation,  and  mortality.19,29---31 In  spite  of  that,  these  ben-
fits  have  not  been  demonstrated  in  randomized  controlled
rials,  so  its  use  remains  controversial.

In  concordance  with  our  study,  a  multicentre  ret-
ospective  study  in  Italy  called  TESEO,  included  544
atients,  and  compared  treatment  with  hydroxychloro-
uine,  azithromycin  or  antivirals  vs  adding  TCZ.  It  showed
hat  the  use  of  TCZ  in  severe  COVID  19  might  reduce  risk

f  mechanical  ventilation  and  death.  In  this  paper,  patients
reated  with  glucocorticoids  were  excluded.32
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Regarding  HFNC,  we  observed  more  days  of  use  for  the
CZ  branch,  with  a  greater  favorable  response.  This  allows
s  to  think,  correlating  with  the  data  on  the  need  for  IMV,
hat  the  use  of  TCZ  would  avoid  IMV  requirement,  and
ncrease  the  adaptation  and  response  to  equipment  such  as
he  HFNC.

One  of  the  major  limitations  of  our  study  is  its  retro-
pective  and  observational  design,  so  the  data  collected
hould  be  viewed  with  caution.  Despite  this,  in  our  popu-
ation  the  indication  for  treatment  was  uniform  and  only
ompared  combined  treatment  with  TCZ  and  corticosteroids
ersus  CT  with  corticosteroids.  It  should  be  pointed  out
hat,  since  most  of  the  published  studies  include  antivi-
als,  hydroxychloroquine,  and  azithromycin,  among  others,
s  conventional  treatments.

onclusion

lthough  our  work  is  based  on  a  non-randomized  study
nd  the  results  should  be  interpreted  with  caution,  it
emonstrated  that  treatment  with  TCZ  and  systemic  cor-
icosteroids  used  in  early  stages  of  the  exaggerated
nflammatory  response  can  reduce  mortality.

uthors’ contribution

.  Conception  and  design  of  the  manuscript:  Cynthia
Antonella  Anci  Alvarez,  Solavallone  Vanina,  Romina  Car-
done.

.  Data  collection:  Cynthia  Antonella  Anci  Alvarez,  Solaval-
lone  Vanina,  Romina  Cardone.

.  Analysis  and  interpretation  of  the  data:  Cynthia
Antonella  Anci  Alvarez,  Solavallone  Vanina,  Romina  Car-
done.

.  Drafting,  review,  approval  of  the  submitted  manuscript:
Cynthia  Antonella  Anci  Alvarez,  Solavallone  Vanina,
Romina  Cardone,  Juan  Manuel  Orlando.

unding

his  research  has  not  received  specific  aid  from  public  sector
gencies,  commercial  sector  or  non-profit  entities.

onflict of interests

one  of  the  authors  declare  any  conflict  of  interest  in  rela-
ion  to  this  publication.

eferences

1. Albertini L, Soletchnik M, Razurel A, Cohen J, Bidegain F,
Fauvelle F, et al. Observational study on off-label use of
tocilizumab in patients with severe COVID-19. Eur J Hosp Pharm.
2021;28:22---7.

2. Veiga VC, Prats JAGG, Farias DLC, Rosa RG, Dourado LK,
ease 2019: randomised controlled trial. BMJ. 2021;372:n84,
http://dx.doi.org/10.1136/bmj.n84.

1

http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
http://refhub.elsevier.com/S0122-7262(22)00085-4/sbref0165
dx.doi.org/10.1136/bmj.n84


one,

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3
J, Tonelli R, Menozzi M, et al. Tocilizumab in
C.  Anci,  V.  Solavall

3. Van den Eynde E, Gasch O, Oliva JC, Prieto E, Calzado S, Gomila
A, et al. Corticosteroids and tocilizumab reduce in-hospital
mortality in severe COVID-19 pneumonia: a retrospective
study in a Spanish hospital. Infect Dis. 2021;53:291---302,
http://dx.doi.org/10.1080/23744235.2021.1884286.

4. Li M, Yoo EJ, Baram M, McArthur M, Skeehan C, Awsare B, et al.
Tocilizumab in the management of COVID-19: a preliminary
report. Am J Med Sci. 2021;361:208---15.

5. Vu CA, DeRonde KJ, Vega AD, Maxam M, Holt G, Natori Y, et al.
Effects of tocilizumab in COVID-19 patients: a cohort study. BMC
Infect Dis. 2020;20:964.

6. Jordan SC, Jordan SC, Zakowski P, Tran HP, Smith EA, Gaultier
C, et al. Compassionate use of tocilizumab for treatment
of SARS-CoV-2 pneumonia. Clin Infect Dis. 2020;71:3168---73.
https://academic.oup.com/cid/article/71/12/3168/5861638

7. Hill JA, Menon MP, Dhanireddy S, Wurfel MM, Green M, Jain
| Rupali, et al. Tocilizumab in hospitalized patients with
COVID-19: clinical outcomes, inflammatory marker kinetics, and
safety. J Med Virol, 93, 2270---80.

8. Campochiaro C, Della-Torre E, Cavalli G, de Luca G, Ripa M,
Boffini N, et al. Efficacy and safety of tocilizumab in severe
COVID-19 patients: a single-centre retrospective cohort study.
Eur J Intern Med. 2020;76:43---9.

9. Capra R, de Rossi N, Mattioli F, Romanelli G, Scarpazza C, Sor-
mani MP, et al. Impact of low dose tocilizumab on mortality rate
in patients with COVID-19 related pneumonia. Eur J Intern Med.
2020;76:31---5.

0. Huang E, Isonaka S, Yang H, Salce E, Rosales E, Jordan SC.
Tocilizumab treatment in critically ill patients with COVID-
19: a retrospective observational study. Int J Infect Dis.
2021;105:245---51.

1. National Institutes of Health’s Coronavirus Disease (COVID-19)
Treatment Guidelines. COVID 19 Treatment Guidelines. 2021.
https://www.covid19treatmentguidelines.nih.gov/.

2. Chinese Clinical Guidance For COVID-19 Pneumonia Diag-
nosis and Treatment. 2020. https://www.acc.org/latest-in-
cardiology/articles/2020/03/17/11/22/chinese-clinical-
guidance-for-covid-19-pneumonia-diagnosis-and-treatment.

3. Agencia Italiana del Fármaco. COVID-19: Studio random-
izzato italiano, nessun beneficio dal tocilizumab. 2020.
https://www.aifa.gov.it/-/covid-19-studio-randomizzato-
italiano-nessun-beneficio-dal-tocilizumab.

4. Ministerio de Salud de la República Argentina. Recomenda-
ciones condicionales para el abordaje terapéutico de COVID-
19. 2021. https://www.argentina.gob.ar/salud/coronavirus/
abordaje-terapeutico.

5. Sociedad Argentina de Infectología. Guías: Terapia para SARS-
COV2. 2021. https://www.sadi.org.ar/.

6. RECOVERY Collaborative Group. Tocilizumab in patients admit-
ted to hospital with COVID-19 (RECOVERY): a randomised, con-
trolled, open-label, platform trial. Lancet. 2021;397:1637---45.

7. Tomasiewicz K, Piekarska A, Stempkowska-Rejek J, Serafińska S,
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